Fig. S1
EDS results of f-SWNTs. No impurities such as Ni, Co, Fe, and Al were detected in the fSWNTs.
BMP extraction and purification
BMPs were obtained from Magnetospirillum sp. AMB-1 (ATCC® 700264) that was cultured in magnetic spirillum growth medium (MSGM) for 5 days in a shaking incubator at 30 °C under anaerobic conditions. Cultured Magnetospirillum sp. AMB-1 were centrifuged for 25 min at 5,000 rpm and then lysed by sonicating (VCX500, Sonics & Materials, USA) for 30 min. BMPs were collected using a neodymium-iron-boron (NdFeB) magnet and then washed 5 times with 1X PBS. The collected BMPs were dispersed in 1X PBS and sterilized by autoclaving (121 °C, 15 min). The concentration of the extracted BMPs was determined using an inductively coupled plasmaatomic emission spectrometer (ICP-AEX, ICPS-7500, Shimadzu, Japan). 
Conjugation of f-SWNTs to BMPs
The morphologies of the f-SWNT-BMP hybrids were analyzed using a high-resolution transmission electron microscope (HR-TEM; JEM-3000F, JEOL, Japan) and energy dispersive X-ray spectroscopy (EDS) analysis performed using a field-emission scanning electron microscope (FE-SEM; SUPRA 55VP, Carl Zeiss, Germany) with an X-ray microanalysis instrument
The morphological features of the hybrids significantly differed from those of the f-SWNTs with a clean surface.
As shown in Fig. S2(a) and (d), elongated nanoparticles with spatially isolated features uniformly decorated the surfaces of individual f-SWNTs and/or small f-SWNT bundles. Furthermore, these elongated BMPs were mostly aligned on the nanotubes, although some exceptions were also observed. 
Binding properties of f-SWNTs to BMPs
Binding properties of BMP-SWNTs hybrid were confirm with raman spectroscopy and XPS analysis. Raman spectra were collected using a LabRam Aramis (Horiba Jobin-Yvon, France) spectrometer with an Ar-ion laser (514.532 nm) excitation source. A drop of each sample was loaded onto clean glass wafers and dried before analysis. Samples were focused using an optical microscope with a spot size of approximately 1 μm. The excitation power was 1 mW, and the spectra were calibrated prior to acquisition using a glass wafer. X-ray photoelectron spectroscopy (XPS) measurements were performed using a K-Alpha (Thermo Scientific) system.
A drop of each sample was placed on a cleaned silicon wafer and dried in an oven at 70 °C overnight. A Kα aluminum (1486.6 eV) X-ray source was used with a beam diameter of approximately 400 μm. The spectrometer energy was calibrated to the 3d5/2 electronic level of silver (368.2 eV) and the 2p3/2 electronic level of copper (932.8 eV). Low pressure in the sample chamber (6.5 × 10 -9 mbar) was used for the analysis.
Figure S3(a) shows the Raman spectra for the unmodified SWNTs, f-SWNTs, and f-SWNT-BMP hybrids used to identify the characteristic peaks. When the unmodified SWNTs were compared with the f-SWNTs, the intensity of the G peak for the f-SWNTs and the hybrids showed no noticeable change; however, the intensity of the D peak was enhanced drastically, resulting in an increased intensity ratio of the D to G band (I D /I G ). The D-band intensity measures the amount of sp 3 defects introduced by covalent addend binding; in general, a covalent attachment would lead to a drastic increase in the D-peak intensity [1] . For the f-SWNTs, the D/G ratio significantly increased, which was attributed to the generation of carboxyl and hydroxyl groups during the treatment process [1] . These results suggest that the route described here is a desirable approach for covalently attaching BMPs to the side walls; EDS/FE-SEM analysis confirmed the conjugation of BMPs onto the f-SWNT surface with C, O, and Fe on the surfaces of the hybrids (Fig. S3(b) ). The Fe signals would have originated from the BMPs because most impurities, including Ni, Co, and Fe, that had been used as catalysts during the synthesis of the f-SWNTs were removed during the functionalization process (Fig. S3(c) ). These results were further confirmed with XPS analysis. The expanded spectra of Fe 2p in Fig. S4(a) show the characteristic binding energy peaks of Fe 2p3/2 and Fe 2p1/2 of Fe 3 O 4 [2] . As shown in Fig. 4S(b) , the 400.1 eV peak was assigned to the residual amino groups on the surface of the Fe 3 O 4 , and the 401.0 eV peak was assigned to the amide groups in the hybrids [3] .
Fig. S4 Raman spectra (a), EDS results of f-SWNT-BMP hybrids (b) and f-SWNTs (c).When the unmodified
SWNTs (pristine) were compared with the f-SWNTs, the intensity of the G peak for the f-SWNTs and the hybrids showed no noticeable change; however, the intensity of the D peak increased drastically, resulting in an increased 
Catalytic activity of f-SWNT-BMP hybrids

Interference of ThT fuorescence by fSWNTs, BMPs and BMP-SWNT hybrids
A measured fluorescence intensity is indicative of amyloid fibrils. In case of 100 μM Aβ, fluorescence intensity was increased almost twice after 48 hours compared to 3 hours result. We tested possible interference of ThT fuorescence by fSWNTs, BMPs and BMP-SWNT hybrids. In the presence of 10 μg/mL of SWNTs, 0.5 μg/mL of BMPs, or 10 μg/mL of the f-SWNT-BMP hybrids (SWNT:BMP = 20:1) used for the investigation of the effect on the aggregation of Aβ peptides, the interference level was extremely low.
To visualize Aβ fibrils, FITC-labeled Aβ antibodies were added to the samples after 7 days of Aβ peptide incubation in the presence and absence of the hybrids (Fig. S9(a) ). Fig. S9 (b) shows a fluorescence image of the Aβ fibrils without hybrids, and it shows a strong signal compared with the Aβ fibril sample in the presence of hybrids ( Fig. S9 (c) ). And now we are preparing the next paper and our TEM data will be presented in that report. 
